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INTRODUCTION 
The aquatic hyphomycetes are a group of world-wide distributed 
fungi (Honiliales, Fungi Iraperfecti) which are present in running 
waters. The group was recognized by Ingold (194-2) from a stream 
in Leicestershire, England on submerged leaves of Alnus glutinosa 
(L.) Gaerth. He reported sixteen species. Since then this group 
of fungi has been found to be present in leaves, branches and 
twigs of different dicotyledonous plants. 
The distributional studies c£ the aquatic hyphomycetes and 
their role in nature have been the subject of research for the 
last four decades. As a result we know something of their distri­
bution in tropical and temperate zones, their adaptation for dis­
tribution in the aquatic environment via the tetraradiate or 
sigmoid design of their spores and their role in converting or­
ganic material for use by other organisms in the ecosystem 
(Ingold, 1974). 
The Iowa aquatic hyphomycete flora has been Icnovm from only 
one survey conducted by Dyko in 1971-1972 at four aquatic sites 
in central Iowa (Dyko, 1973). The present study is a survey of 
aquatic hyphomycetes in two different kinds of aquatic sites in 
Iowa, including the northeast part of the state which has not been 
surveyed. The muddy streams and rivers in central Iowa could 
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be quite different habitats from those flowing over limestone in 
the northeast part of the state. 
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LirSRATU?^  REVIS.'; 
The first reports on aquatic hyphonycetes were from Belgium by 
De Ivildesian (1393. 1394, 1895); he described for the first time 
three ne:-; genera and species Têtracladium marchalianum De Wildeman, 
Cla7?.rioosis aquatic a De 'fildenan and lemonniera aouatica De Uildeman. 
The major contributions to the kno;:ledge of the aqua.tic hypho-
mycetes have been made by Ingold (1942, 1943a, 1944, 1958, 1974, 1975&, 
1975b, 1976, 1979 and Ingold and Zllis (1952)). He initially reported 
(1942) si:rteen species of aquatic hyphomycetes from streams in England, 
some of them nei-r genera and species. Interest in aquatic hyphomycetes 
increased and several papers were published from different countries. 
Some of the workers described new taxa, such as Tubaki (1957, 1958) 
in Japan, Ranzoni (1953) in North America,-and Nilsson-(195Sr-1962a, 
1964.) in Sweden. Nilsson also discussed morphology, physiology and 
distribution of these fungi. Interest in the aquatic hyphomycetes 
extended to other European countries, but the major emphasis was the 
tropical distribution of these organisms. Studies were published by 
Hudson & Ingold (I960) in Jamaica, Greathead (1961) in South Africa, 
Nilsson (1962b) in Venezuela, Cowling and Waid (1963) in Australia, 
Tubaki (1957, 1965) in New Guinea and Japan, Marvanova & Marvan in 
Cuba, Dudka (1974) in Dkrania and Iqbal (1974a, 1974b, 1974c) in 
India. 
The first comprehensive treatment on the physiology of the 
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aquatic hyphomycetes was published by Thornton (1963) in England, 
The North American investigations of aquatic hyphomycetes were 
initiated by Karling (1935) and Bessey (1939). The first signifi­
cant contributions to the aquatic hyphomycete flora of North America 
were published by Ranzoni (1953, 1956) from California, 
The hyphomycetes from the eastern United States are relatively 
well known because of the extensive surveys published by Umphlett 
(1957), Scott & Umphlett (1963), Petersen (I960, 1962, 1963a, 1963b), 
Crane (1968), Conway (1969), Wolfe (1971, 1976), Dyko (1976a, 1976b, 
1977, 1978 ), Dyko & Sutton (1978a, 1978b), Lamore (1975) and Lamore 
& Goos (1978); in the states of Georgia, Tennessee, North Carolina, 
South Carolina, Virginia, West Virginia, Ma^land, Rhode Island, 
New York, Connecticut, New Haz^shire, Massachus.etts"> Vermont and 
Maine, A major emphasis of these floristics surveys was seasonal 
distribution in the Appalachian mountains. 
The hyphomycetes from the western North America were studied by 
Ranzoni (1953) in California, by Baxter (I960, 1964) in Oregon and 
Wyoming, 
In the midwestem states, aquatic hyphomycetes were studied by 
Dyko (1976a) and Dyko & Tiffany (1972) in Iowa, in Wisconsin by 
Woelkerling & Baxter (1968), in Indiana by Baxter (1961), and in Il­
linois by Shearer &. .Crane. .(197q) find Shearer, et al, (197$). 
The aquatic hyphomycetes from the southern state of Alabama were 
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studied by Sinclair (1979 ) and Sinclair & Morgan-Jones (1979a, 
1979b). Florida was surveyed by Conway (1970) and Wallace & 
Dickinson (1978), 
The aquatic hyphomycetes from Hawaii were studied by Anastasiou 
(1964), Goos (1978), Ranzoni (1979) and those from the United States 
Commonwealth of Puerto Rico in the Caribbean by Hamilton (1973). 
Recently monographs were published on Dendrospora and 
Lemonniera by Descals et al. (1977-);.. Des cals and Webster (1980 ), 
Habitats 
Ingold (1942) originally described the aquatic hyphomycetes as 
a group of fungi in which conidia are produced, liberated and 
normally dispersed in the water of small streams. In California, 
Ranzoni (1953) found the spores of these fungi widely distributed 
not only in streams but in lakes and ponds, both temporary and peiv 
manent. Later, Tubaki (1957) suggested the idea of considering 
Varicosporium elodeae•Kegel. as an intermediate between the terres­
trial and semiaquatic fungi. 
Aquatic hyphomycetes are not restricted only to stream habitats. 
Susuki & Niinura (l960a, 1960b, 1961) found these fungi in differ­
ent kinds of lakes with distribution dependent on the physical-
chemical characteristics of the lake. On the other hand, Nilsson 
(1964) suggested that some species which are present in lakes and 
ponds occur in areas esqjosed to wave action, never in deeper or 
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polluted waters. Tubaki (I960) reported observation of aquatic 
hyphomycetes on a new habitat, old snow banks. 
Bandoni (1972) in Canada reported the occurrence of aquatic 
hyphomycetes in terrestrial situations. His findings were supported 
by additional reports from terrestrial sites in other countries by 
Park (1974); Webster (1977), Iqbal & Webster (1977) and Singh & 
Musa (1977). 
Seasonal distribution 
The seasonal distribution of the aquatic hyphomycetes is char­
acterized by Ingold (1942, 1943b), and Muller & Marvanova. (1976) 
by a peak during the fall-winter season followed by a decrease 
during the spring, Ingold ( 1975a) reported that in England the 
number of species varies with the time of the year. From September 
to December, 20 to 30 species were present and from April to July 
the species number dropped to 15 to 20. The seasonal distributions 
have been explained by Iqbal & Webster (1973b) in terms of substrate 
availability, temperature, pH and competition. For some aquatic 
hyphomycetes the peak period of sporulation is not related to the 
period of maximum leaf deposition. Iqbal & Webster (1973b) and 
Greathead (1961) report that Lunulospora curvula Ingold showed a 
short sporulation period from August to November. Apparently this 
particular species has a preference for alder leaves which are 
softer and easier to decompose. Iqbal & Webster (1973b) suggest that 
the rapid increase of spores during the fall is the result of colo-
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nization of new leaves by an effective spore inoculum which survived 
the summer. 
Substrates 
The only substrate considered for the aquatic hyphomycetes by 
Ingold in 194-2 were the submerged skeletonized leaves of Alnus 
glutinosa (L.) Greth, Later (1943b) he indicated that all leaves 
of angiosperm trees and shrubs can support a rich flora of these 
fungi. 
Substrates for the aquatic fungi are not restricted to skele­
tonized leaves of higher plants. They can also grow on entire, un-
decayed angiosperm leaves and on plant structures such as maple 
samaras, peach stones and even on fern rhizomes as indicated by 
Ranzoni (1953) and Greathead (1961), 
Nilsson (196-4) considered that any type of organic material 
such as wood or paper, as well as other kinds of plant debris sub­
merged in water are adequate substrates for the aquatic hyphomycetes. 
This suggestion was later confirmed by Webster (1977) and Iqbal 
& Webster (1973b), 
Gulturins 
Methods for culturing aquatic hyphomycetes were outlined by 
Ingold (194-2), He placed single leaves in shallow petri dishes 
covered vjith sterile water and incubated them in the laboratory 
for two days. Pure cultures were obtained by lifting single spores 
from these leaves and transferring them to a malt agar medium. 
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Sporulation of the cultures on malt agar was obtained by submerging 
small strips of the pure culture in water for several hours. Spore 
development studies were conducted in hanging drop cultures, 
Ranzoni (1953), Webster (1959a), and Bandoni (1972) included 
antibiotics in the medium to obtain cultures free of bacterial 
contamination. 
Although many artificial media have been tested for growth of 
the aquatic hyphomycetes by Nilsson (1964.) and Bandoni (1972), the 
best results have been obtained v/ith 2% malt agar and modifications 
of this medium. 
Recently, more elaborate culture methods have been used by 
Webster (1975), Webster & Towfik (1972), Iqbal & Webster (1973a,b), 
Dyko (1977), Sanders & Webster (1980) to study the ecology, physiol­
ogy and development of the aquatic hyphomycetes, 
Ascomvcetous and Basidiomycetous Associations 
The aquatic hyphomycetes are not a uniform taxonomic group. 
Some of them are the asexual states of ascomycetes, as demonstrated 
by Ranzoni (1956) when he reported the perfect state of Flagello-
s-Qora penicilloides Ingold to be Ne c tri a penicilloides Ranzoni, 
Later, Webster (1959b, 1961, 1965) discovered that the perfect 
state of Heliscus lugdunensis (Sacc, & Therry) Ingold was Nectria 
lugdunensis Webster, Mollisia to be the ascomycetous state o f 
Anguillospora crassa Ingold, and the perfect state of Pyricularia 
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aquatica Ingold to be Massarina aquatica' Webster. Tubaki (1966) 
described H^ /menoseyphus varicosporoides Tubaki as the perfect 
state of Varicosporium-type and Descals 6 Webster (1978) described 
Milladina lechithinia Descals & Webster (Pezizales) as the asci-' 
gerous state of Actingspora megalospora Ingold, Basidiomycetous 
associations for some of the aquatic hyphomycetes were suggested 
by Ingold (1974, 1979). Later Nawawi et al, (1977a,b) described 
Leptosporomyces galzinii Descals associated with a conidial stage 
lAiich resembled a Tricladium, A complete listing of known asco­
rny ceto us and basidiomycetous associations with the aquatic hypho­
mycetes was published by Webster & Descals (1979). 
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MATERIALS AND METHODS 
Collection sites 
Preliminary collections were made during the winter of 1979» 
Collections were then made every four weeks from March to November, 
1980 at each of the following locations. 
Three locations were selected in northeast Iowa: 1) from the 
Yellow River at the bridge between Marquette and the Effigy Mounds 
National Monument, Allamakee Co., 2) from the stream by the Sand 
Cave, Pikes Peak State Park, Clayton Co., and 3) from the small 
stream close to the Bridal Veil Falls at the upper part of the Sand 
Cave, Pikes Peak State Park, Clayton Co. 
Another three locations were in central Iowa in Story Co.; 
l) from Bear Creek at Soper's Mill close to the Skunk River, 2) from 
Clear Creek at Emma McCarthy Lee Memorial Park and 3) from Skunk 
River at 13th Street bridge. 
Site descriptions 
I. Northeast Iowa 
1, The site is located at the bridge over the Yellow River on 
Highway 76 between the city of Marquette and Effigy Mound National 
Monument, The river bank tree vegetation is composed of Acer. 
Quercus. Tilia and Populus, The river bed is composed of rocks and 
runoff soils composed of silt loam that contain lime, 
2, and 3, The viegetation of the two collection sites at the 
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Sand Cave stream and Bridal Veil stream in Pikes Peak State Park 
are typical of the Quercus-Acer association with Tilia. Carya, 
PoDulus, Ulmus and Fràxinus on the slopes. The stream-
side vegetation is composed of Tilia, Ulmus, and Juglans (Christiansen 
et al., 1980). 
II. Central Iowa 
1. The collection site at Soper's Mill is located close to the 
Bear Creek outlet into the Skunk river. The vegetation is composed 
of Quercus - and Carya on the hilltops with Acer and Tilia at the 
lowlands. The Acer-Tilia forests are relatively undisturbed and 
represent some of the few remaining, nearly original hardwood forests 
in the county. The stream bed is composed of rocks and limestone 
(Cecil et al., 1973), 
2. The collection site on the Skunk River is located at the 
13th street bridge in Ames. The Skunk River Valley supports a wide 
variety of both natural and cultivated vegetative communities. It is 
a diverse area, with plant communities ranging from mixed flood 
plain forest to dry upland prairie and from Quercus and Carya woods 
to fertile rolling farmland. The flood plains forests are composed 
of Populus, Ulmus, Acer. Salix and Celtis, The uplands forest are 
dominated by Carya and Quercus. The terrace vegetation along the 
river is composed by Ostrya, Juglans, and Acer and various other 
species. The river bed is mainly composed of mud (Cecil et al,, 
1973). 
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3. The collection site at Emma McCarthy Lee City Park in Ames, 
is at Clear Creek, The vegetation at streamside is composed of 
Quercus, Tilia, Populus« Acer. Salix and Ulmus. The stream bed 
is composed of mud. 
Collection and processing ; 
The samples consisted of submerged and partially decomposed 
leaves of Acer, Amelanchier, Carya, Celtis, Comus, Fraxinus. 
PIatanus, Populus, Quercus. Rhus, Salix and Tilia, 
Samples were placed in new Ziploc bags (Dow Chemical) and trans­
ported in an ice cooler to the laboratory. 
At the laboratory, all the samples were placed in a refrig- -
erator at 4°C until they were processed. 
The leaves were rinsed with tap or distilled water five times 
in a plastic crisper to remove the mud and other debris. Individual 
leaves were placed in a sterile petri dish (100 x 15 mm) and cov­
ered with double distilled water. The petri dishes were placed in 
a plastic transparent crisper and incubated for 7 to 10 days at 10°C 
with twelve hours photoperiod in a growth chamber (Percival PGC-78). 
After the incubation period, the borders of the leaves and the bottoms 
of the petri dishes were scanned for characteristics conidiophores 
and/or conidia# Measurements and microphotographs of conidia and 
conidiophores were taken where possible. 
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Isolation 
Single spore cultures were obtained by the following technique. 
Two or three drops of a dilute solution of a surfactant (Tween -
20 I.C.I. American Inc.), was added to the petri dish with the leaf 
sample submerged "in double distilled water and the petri dish was 
agitated for a few seconds, A 50 mm diameter loop of cjbirome wire 
20 B & S and 0,081 mm diameter, was flamed and introduced into the 
dish to obtain a water sample. This was transferred to water agar 
in a petri dish (Agar 20 gr,, streptomycin solution 2 ml, and 1000 
ml of water). The procedure was repeated four times until there 
was a fine film of water on the surface of the agar. Then the 
water film was distributed uniformly over the agar surface with the 
wire loop. The plates were incubated at room temperature for S 
hours, then the surface of the agar was scanned using a binocular 
microscope to locate germinating single spores, (Figs, 1,2,3). 
Germinating spores were removed from the agar surface with a 
sterile wire loop 0,001 mm, diameter made from chrome wire 30 B & S 
0,025 mm, diameter attached to a wood dissecting needle handle and 
transferred to a small petri dish (60 x 15 mm) of 2% malt agar plus 
streptomycin and yeast extract (MA) according to Bandoni (1972), 
Cultures were incubated in a growth chamber at 10°C with twelve 
hours photoperiod for four weeks. 
Some of the cultures produced conidia directly in vitro, but 
some had to be submerged in aerated water or standing water in a 
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250 ml sterile flask to obtain the conidia. The agar cultures were 
sectioned in very thin slices and submerged on a flask with 200 ml 
of double distilled water and aerated by an air regulator connected 
to a plastic tube provided with an aquarium air stone. They were 
incubated at room temperature for 24. hours. 
Slants of 2% malt agar were used to maintain the cultures at 
5°C until they could be studied and identified. 
Permanent slides were prepared from pure cultures according to 
the technique described by Kohlmeyer 6 Kohlmeyer (1979). Dried 
cultures were prepared for herbarium specimens following the tech­
nique described by Hawksworth (1974). Photomicrographs were talcen 
with a Leitz microscope provided with a Kodak camera using Panatomic 
X film. Colony colors are based on Ridgway (1912), 
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RESULTS Aim DISCUSSION 
The following species of aquatic hyphomycetes were found on sub­
merged leaves of higher plants in central and northeast Iowa between 
March and November 1980. 
Central Iowa 
Alatospora acuminata Ingold . 
Anguillospora longissima (Sacc. & Therry) Ingold • 
/jiguillospora pseudolongissima Ranzoni -
Clavariopsis aquatica De Wildeman 
Flagellospora curvula Ingold 
Heliscus lugdunensis (Sacc. & Therry) Ingold 
Lemonniera pseudofloscula Dyko 
Lemmoniera terrestris Tubaki 
Lunulospora curvula Ingold 
Tetracladium marchalianum De Wildeman 
Tetracladium setigerium (Grove) Ingold 
Scorpiosporium angulatum (Ingold) Iqbal 
Scorpiosporium graciaie (Ingold) Iqbal 
Triscelophorus monospotnjs Ingold 
Northeast Iowa 
Alatospora acuminata Ingold 
Anguillospora gigantea Ranzoni 
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Anguillosoora longuissima (Sacc. & Therry) Ingold 
Anguillospora pseudolongissima Ranzoni 
Articulospora tetracladia Ingold 
Clavariopsis aquatica De Wilderaan 
Flagellospora curvula Ingold 
Heliscus lugdunensis (sacc. & Therry) Ingold 
Lemonniera pseudofloscula Dyko 
Lemonniera terrestris Tubaki 
Tetracladium marchalianum De V/ildeman 
Tetradadium setigermn (Grove) Ingold 
Scorpiosporium angulatum (Ingold) Iqbal 
Scorpiosporium gracile (Ingold) Iqbal 
Sigmoidea prolifica Crane 
Triscelophorus monosporus Ingold 
Varicosporim elodeae Kegel 
Each species is discussed individually and for each the 
information is organized as follows: 1) observations of conidia and 
sometimes also of conidiophores from field material in Iowa, 2) in­
formation on conidia and conidiophores of the species reported by 
other workers, 3) colony characters and conidia and conidiophore 
information from cultures isolated in this study, 4) culture infor­
mation reported by other workers, if available, 5) seasonal, substrate 
and geographic distribution in Iowa. 
Geographic distribution in U.S.A. is discussed for the uncommon 
species. 
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Alatospora Ingold, 194-2. Trans. Brit. Mycol. Soc. 25:384.. 
Conidiophores simple, erect, hyaline; conidiura (phialospore) 
consisting of four arms diverging from a common point. Develop^  _ 
mental studies indicate that the spore consists of a curved main 
axis (forming two of the arms) and two laterals inserted at about 
the middle point of this axis (Ingold, 194-2). 
The genus includes two species; ,A. aciminata Ing.which is 
cosmopolitan, having been reported from temperate and tropical zones, 
and A. constricta Dyko reported only from the United States (Dyko, 
1978). 
Alatospora acuminata Ingold, 1942. Trans. Brit. Mycol. Soc. 
25:384. 
Characters 
Conidiophores 38 x 2.3 um, simple, erect, hyaline with terminal 
phialides, single or in groups. Conidia tetraradiate, hyaline, 
axis 11.5 - 78.2 x 1.5-6.9 im, aseptate, curved; appendages 1-3, 
9.2-34-. 5 X 2.3-6.9, aseptate, arising simultaneously at the same 
level, swelling slightly at the point of origin; axis after liber­
ation becoming 3-5 septate, appendages 1-2 septate. 
Conidiophores from 5-27 x 1-2.5 pij conidial axis 15-84- x 1-
3.5 lim; appendages 6-50 x 1-3 pm (Dyko, 1973, 1976a, 1977, 1978; 
Petersen, 1962; Ranzoni, 1953; Scott 6 Umphletb, 1963 and Wolfe 
(1971). 
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Characters in culture 
Conidiophore 36,8 x 2,3 conidial axis 3/^ . 5-41.4 x 2,3 iim, ap­
pendages 16,1-23 X 2-2,3 pm. According to Dyko (1977) the conidio­
phore is 12-50 X 1,5-2 ixm, simple, erect, hyaline; conidia tetra-
radiate, hyaline, axis 32-45 x 1-1,5 Tim, aseptate, curved; appendages 
1-3, 10-27 X 1-1,5 pm on MYSA agar. 
Colonies attain 22-28 mm diameter on 2% MA in 30 days. The 
colony is discrete, mycelium appressed, colony color white to cream, 
colony reverse cream, Conidial production in culture is abundant 
(Fig. 21). 
A. acuminata was collected from March to November on leaves of 
Acer, Carya. Celtis. Ulmus. Hamamelis. Juglans, Quercus, PIatanus, 
Populus, Salix and Tilia, 
Seasonal distribution. 
The seasonal distribution of A. acuminata in central Iowa, 
indicates that this species is common all the year around. October 
was the only month in which it was not collected. Dyko (1973) also 
reported this species all the year except August and September 
(Table 1). In northeast Iowa, the species was common all the year 
(Table 2). 
The occurrence of this species during the collection months is 
presented in graph 1. 
Anpuj-llospora Ingold. 1942. Trans. Brit. Mycol. Soc. 25:402. 
Conidiophores simple, septate, smooth, hyaline; conidiogenous 
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cells integrated, cylindrical, terminal, hyaline; conidium produc­
tion holoblastic; conidia falcate to sigmoid, septate; conidium 
release by rupture of separating cell or disarticulation at the 
basal septum. The genus includes, several species which appesjr to be 
mainly north temperate in occurrence. A. longissima (Sacc. & Thèrry) 
Ingold. appears to be the most widely distributed, but A. crassa 
Ingold and A. pseudolongissima Ranzoni are also common (Dyljo, 1977), 
Angxûllospora gigantea Ranzoni. 1953. Farlowia 4-î363. 
Characters 
Conidiophores simple, hyaline, Conidia holoblastic, hyaline, 
sigmoid or falcate, scolecospores, 4.00-760 x 2,3-6,9 pn (Fig. 4). 
Conidiophores simple, hyaline, up to 65 x 2.5 pa, bearing 
one conidium, Conidia holoblastic, hyaline, sigmoid or falcate, 
scolecospores, 150-750 x 5-7 ym, broad in the middle and tapering 
gradually to 2,5-3 pm at the tips, 6-10 celled; shed by disartic­
ulation and rounding off of the terminal septum of the conidiophore 
(Conway, 1969 and Ranzoni, 1953). 
Characters in culture 
Conidiophore simple, hyaline, 92-126 x 2,3-4»6 pm, conidia 
110-800 X 4.6-6.9 im, multiseptate. Cultures attain 18 mm on 2% MA 
in 30 days; colony appressed, discrete with scant mycelium becoming 
effuse. Colony color cinnamon rufus to apricot orange in the center 
with cream colored border; colony reverse hazel to kaiser brown at 
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center and cream colored border (Fig. 20). 
A. gigantea was found on leaves of Platanus only one time in 
July in northeast Iowa (Table 3). 
Distribution in U.S.A. A. gigantea has been reported only from 
California, New York and Florida by Ranzoni (1953), Petersen (1962) 
and Conway (1969). This species has not previously been recorded 
for Iowa. 
Anguillospora longiâssima (Sacc, & 8yd,) Ingold. 1942. Trans. 
Brit. Mycol. Soc, 25:302. 
Fusarium elongatum De Wilderaan. 1893. Ann. Soc. Beige. 
Microsc. 17:4-2. 
Fusarium longissima Sacc, & 8yd. 1899, Sylloge Fungorum 
14:1128, 
Characters 
Conidiophores simple, septate, hyaline; conidiogenous cells 
integrated, cylindrical, terminal, hyaline; conidia sigmoid, 
hyaline, 120-360 x 2,3-6.9 pm, with 6-13 septa (Fig. 5). 
Conidia sigmoid, hyaline, 6-13 septate, 126-350 x 3.6-8 pm. 
(Conway, 1969; Dyko, 1976a, 1977; Petersen, 1962; Ranzoni, 1953; 
Scott & Umphlett, 1963 and Umphlett, 1957). 
Characters in culture 
Conidiophores 57.5-184 x 2V3-4.6 iJim, simple, septate, hyaline. 
Conidiogeneous cells integrated, cylindrical, terminal, hyaline. 
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Conidia sigmoid, hyaline, 142-230 x 2.3-6,9 pm, 6-13 septate. 
According to Dyko (1977) from herbarium material, conidiophores 
24.-450 X 2,3 im, simple, septate, hyaline, Conidiogenous cells 
integrated, cylindrical, terminal, hyaline, Conidia sigmoid, 
hyaline, 125-240 x 5-6 6-13 septate. 
Cultures attain 23-24 mm diameter in 2% MA in 30 days. Colony 
discrete, appressed and becoming effuse. Colony color brownish 
olive to smoke gray, with cream borders; colony reverse dark olive 
to deep grayish olive, 
A, longissima was found on leaves of Acer, Carya, Celtis, 
Comus, Ulmus, Fraxinus, Quercus, PI at anus, Populus, Prunus, Salix 
and Tilia, 
Seasonal distribution 
A, longissima was collected in central Iowa from March to Sep­
tember and November in almost all the substrates (Table 4)» In 
northeast Iowa, it was also collected from March.to November in the 
majority of substrates (Table 5). 
The occurrence of this species during the collection months 
is presented in graph 2, 
Anguillospora oseudolongissima Ranzoni, 1953, Farlowia 4:362, 
Characters 
Conidiophores simple or branched, hyaline, Conidia holoblastic, 
terminal, hyaline, sigmoid or falcate, scolecosporus, 50-100 x 2,3-
11,5 ym, tapering to 25 pm at the tips, 5-8 septate (Fig, 6), 
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Conidiophore simple or branched, hyaline, 5-15 x 3.5-4,5,^ %. 
Conidia holoblastic, terminal, hyaline, sigmoid or falcate, 50-150 
X 3-6 pn, 4.-9 septate (Conway, 1969; Dyko, 1976a; Petersen, 1962 and 
Ranzoni, 1953). 
Characters in culture 
Conidiophores 69-115 x 2.3 ym; conidia 105-109 x 2.3-4.6 inn. 
Cultures attain 40-4.3 mm diameter on 2% MA in 30 days. Colony 
appressed becoming effuse at the borders, color grayish to dark 
green, colony reverse grayish to black. 
A. pseudolongissima was found on leaves of Acer, Celtis, Ulmus. 
Quercus. PIatanus and Populus. 
Seasonal distribution 
A. pseudolongissima was collected in central Iowa from June to 
October (Table 6), in northeast loua from May to September and in 
November (Table 7). 
The distinction between A. longissima and A. pseudolongissima 
is difficult to interpret because the two species are very similar. 
Using the criteria observed by Ranzoni in which the spores never 
are longer than 100 ym, we separated A. pseudolongissima from A. 
longissima on the basic of spore length. 
The occurrence of this species during the collection months is 
presented in graph 3. 
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Articulospora Ingold, 194-2. Trans, Brit. Mycol. Soc. 25:376, 
Conidiophores simple to branched, erect, hyaline, septate, 
Conidia holoblastic, produced below the water, Conidium of four 
long divergent arms which develop in succession. There is a 
constriction where each of the three later-formed arras joins the 
first-formed arm of the spore (Ingold, 194-2). 
The genus contains two species: Articulospora moniliforme 
Ranzoni and A. tetracladia Ingold, The latter species is cosmo­
politan, reported from temperate and tropical regions. The former 
species appears to be infrequent in occurrence (Dyko, 1977). 
Articulospora tetracladia Ingold.1942# .Trans# Brit, Mycol. 
Soc, 25:376, 
Articulospora angulata Tubaki, 1957, Bull, Nat, Sci, 
Mus. Tokyo. 41:352, 
Articulospora tetracladia f, angulata Nilsson. 1964. 
Symb, Bot, Upsal, 18:83, 
Articulospora angulata f. tetracladia Petersen, 1963. 2. 
Mycologia, 54:144. 
Characters 
Our field observations were based on detached conidia. Conidia 
holoblastic, tetraradiate, hyaline; axis 36,8 x 4,6 1-3 septate; 
appendages 2-3, 27-46 x 4..6-6.9 pm. 
Conidiophores 40-230 x 2-3 |an, simple, erect, septate, hyaline, 
Conidiogenous cells integrated, terminal, sympodially and precur-
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rently proliferating, Conidia holoblastic, tetraradiate, hyaline; 
axis 13.5-46 x 2.3-4,5 V®, 1-3 septate; appendages 2-3, 10-110 x 
2,3-4 2-6 septate; apices blunt, rounded (Conway, 1969; Dyko, 
1973, 1977; Ranzoni, 1953; Scott & Umphlett, 1963 and Wolfe, 1971, 
1976), 
Characters in culture 
According to Dyko (1977), conidiophores 30-500 x 2-5 iim, branched, 
septate, erect, hyaline, Conidiogenous cells integrated, terminal, 
sympodially and precurrently proliferating, Conidia holoblastic, 
tetraradiate, hyaline, axis 16-46 x 3-4*5 iJm, 1-3 septate; appendages 
2-4, 2-110 X 2.5-4v™, 2-8 septate, apices blunt and rounded, 
A, tetracladia was collected on Ostrya and on unknown leaves. 
Seasonal distribution 
A, tetracladia was collected twice in March in northeast Iowa 
(Table 3), This species has not been previously recorded for Iowa, 
ClavarioDsis De V/ildeman, 1895. Ann, Soc, Microsc, Beige, 19:200. 
Conidiophore simple, erect, hyaline, conidiogenous cell inte­
grated, terminal, precurrently proliferating; conidia holoblastic, 
tetraradiate, hyaline, with appendages produced simultaneously from 
a clavate axis, release by disarticulation of basal septum. This 
taxon contains 3 species. One species, _C, aauatica De Wildeman, is 
cosmopolitan, occurring in temperate and tropical regions. The two 
other taxa are infrequent and only reported from northern temperate 
locations (Dyko, 1977). 
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Clavariopsis aauatica De V/ildeman. 1895. Ann. Soc, Microsc. Beige, 
19:201. 
Characters. 
Conidiophores simple, erect, septate, hyaline, Conidiogenous 
cell integrated, terminal, precurrently proliferating, Conidia holo-
blastic, tetraradiate, hyaline; axis 34*5-69 x 11-13,8 pi, 1-3 
septate, markedly clavate, tapering to 2,3 iim; appendages 3-4, 57,5-
94*3 X 23 3-5 septate, unconstricted at bases (Figs. 10,19), 
The conidial axis 26.7-45 x 10-158 ym, appendages 29-80 x 1-
3.1 Tim (Dyko, 1973, 1977; Ranzoni, 1953; Scott & Umphlett, 1963; 
Umphlett, 1957 and Wolfe, 1971, 1976), 
Characters in ciilture 
Conidiophores 10-300 x 2,3"ym, conidial- axis 52,9 x 11,5 V®, 
becoming tapered to 4.6 ym; appendages 27,6-52,5 x 2,3 ym, Conidia 
clavate, main axis 26.7-44.1 x 12,9-15,8 ym, three lateral arms 34.9-
75.9 X 2.5-3.1 ym. 
Colonies attain 16-20 mm diameter on 2% MA after 30 days. 
Colonies discrete with very scarce aerial mycelium, mostly appressed 
and tending to develop folds. Colony color deep grayish olive with 
the border white-to pinkish. Colony reverse grayish olive to ol- ' 
ivaceous black with the borders pinkish to red (Fig. 22). 
C. aquatica was collected on leaves of Acer. ItLmus, Quercus and 
Populus. 
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Seasonal distribution 
aquatica was collected five times in northeast Iowa in May, 
July, August and November (Table 9); in central loua was collected 
only once in April (Table 10), This species has not previously been 
reported from Iowa. 
The occurrence of this species during the collection months 
is presented in.graph i. 
Flagellosoora Ingold, 194-2. Trans, Brit, Hycol, Soc, 25:4-02, 
Branched septate mycelium, Conidiophore branched to form a 
number of phialides. Conidia (phialospores) hyaline, filiform, 
produced in basipetal succession (Ingold, 194-2), 
This genus now contains four taxas F, curvula Ingold, F, penicil-
loides Ingold have been reported from temperate and tropical regions, 
F. strieta Nilsson and F, fusaroides Iqbal have only been reported 
from Europe (Dyko, 1977), 
Flagellospora curvula Ingold, 194-2, Trans, Brit, My col, Soc, 25: 
404. 
Characters 
Conidia sigmoid, hyaline, 57-241 x 2,3-4-.6 Tim, aseptate, 
Conidiophore s are 2.-30 x 1,5-2 ^ m, branched, erect, hyaline, 
Gonidiogenous cells 8-17 x 2-2,5 V™» phialidic, hyaline, terminal, 
singly to groups of up to 4-» occurring at various levels, Conidia 
sigmoid, hyaline, aseptate, 75-180 x 1-3 T# (Conway, 1969; Dyko, 1973, 
1977; Petersen, 1963a; Ranzoni, 1953)-. • 
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Characters in culture 
Conidiophores 20-4.0 x 1,5-2 lan, branched, erect, hyaline, 
Phialids terminal, hyaline, singly to groups of up to 4.» occurring 
at various levels, 9.2-11.5 x 2.3 Conidia sigmoid, hyaline, ^ 6-
126 X 2,3 "pm, 
Colony attains 18 mm diameter on 2% MA in 30 days, colony ap-
pressed, very little aerial mycelium. Colony dark grayish olive 
with a fine cream colored border. Colony reverse olivaceous black 
with a fine cream colored border, 
F, curvula was collected on leaves of Acer. Celtis, Ulmus. 
Quercus. Populus. Primus and Salix, 
Seasonal distribution 
F, curvula was collected in northeast Iowa only three times, 
once in March and tin.ce in May (Table 11), In central Iowa, the 
species was collected from March to June, in September and in 
November (Table 12), 
The occurrence of this species during the collection months is 
presented in graph 5, 
Heliscus Saccardo & Therry, 1880, Michelia 2:35, 
Terrestrial to aquatic hyphomycetes, conidiophores branched, 
erect, septate, hyaline; conidiogenous cells phialidic, cylindrical; 
conidia bacilliform to clove-shape, released by rounding off of 
basal septum. 
This genus contains three taxa. Two, H, lugdunensis Saccardo 
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& Therry and H« submercus Hudson, are cosmopolitan from temperate 
and tropical regions. The third species, H, versaillensis Arnaud, 
is only reported from the type locality in France (Dyko, 1977). 
Heliscus lugduaensis Saccardo & Therry. 1880, Michelia 2,35. 
Heliscus aquaticus Ingold, 1942. Trans. Brit, Mycol, 
Soc. 25:360. 
Nectria lugdunensis Webster. 1959. Trans. Brit. Mycol. 
Soc. 4-2:325. 
Characters 
Conidia tetraradiate to bacilliforn, hyaline; axis 25.3-34.5 
X 6.9-9.2 pm, 0-3 septate; appendages 0-3, very small, 1.5-2 x 1.5 
-2 pm, knob-like. (Figs, 7,8,9). 
Conidia tetraradiate to bacilliform, hyaline axis 13-4-0 x 
3.1-17 iJm, appendages 0-3, 2-13 x 3-4*5 knob-like (Dyko, 1977 and 
Wolfe, 1971). 
Characters in culture 
Conidiophores 92 x 2,3 ym, branched, erect, septate, hyaline, 
Conidia clove-shape to tetraradiate, hyaline; axis 23-24 x 4.6-6,9 
pm, 1-3 septate with 0-4 apical knobs, 
Conidiophores 18-125 x 2-3 pm, branched, erect, hyaline, sep­
tate, Conidiogenous cells 12-40 x 2-3 pm, phialidic, cylindrical, 
hyaline, singly on mycelium or on conidiophores. Conidia clove-
shape to tetraradiate, hyaline, axis 15.4-44 % 3.1-8 pm, 1-3 septate 
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T-âth 0-4 apical knobs (Dyko, 1977 and Wolfe, 1971). 
Colonies attain 22 ram diameter on 2% MA in 30 days. In some 
cultures, the mycelium is appressed and velvety, becoming granular 
Colony color above is white to cream with a central yellow area 
and colony reverse cream with a yellow center, 
H. lugdunensis was collected on leaves of Acer, Ulmus. Quercus 
and Salix. 
Seasonal distribution 
H, lugdunensis was found twice in central Iowa, in May and No­
vember (Table 13). In northeast Iowa, it was found from June to 
August and in November (Table 14). This species has not previously 
been recorded for Iowa. 
The occurrence of this species during the collection months is 
presented in graph 6, 
Lemonniera De Wildeman. 1894. Ann. Soc. Microsc. Beige. 18:147. 
Gonidiophores branched, erect, septate, hyaline; phialids in 
groups up to three ; conidia tetraradiate, with appendages produced 
simultaneously from a primordial cell, eventually becoming septate, 
release by rounding off of basal septum (Dyko, 1977). 
Lemonniera contains 7 taxa; L. alabamensis Sinclair, L. centro-
sohaera Marvanova, L, filiformis Petersen ex Dykc^  L. cornuta Ranzoni 
and L. pseudofloscula Dyko from northern temperate regions, and L. 
aauatica De Wildeman-and L. terrestris Tubaki from all continents 
(Dyko, 1977). 
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Lemonniera pseudofloscula Dyko, 1977. Trans, Brit, Mycol, Soc, 
69:106. 
Characters 
Conidiophores 160 x 2.3 simple to branched, erect, septate, 
hyaline, Phialids 11.5-18,4 x 4.6 ixm, terminal, occurring singly 
or in groups of up to 3, Conidia tetraradiate, hyaline, axis 32-92 
2.3-4.6 Tim, 1-4 septate; appendages 3-4, 16,1-73 x 2,3-4.6 pro, 1-4 
septate; primordial cell 2,3-4.6 ^ m diameter, tetrahedral (Fig. 11), 
Conidophores 70-500 x 3-4 simple to branched, erect, 
septate, hyaline. Conidiogenous cells 11-27 x 3-8 lun, phialidic, 
terminal, occurring singly or in groups up to 3. Conidia tetra­
radiate, hyaline, axis 17-48 x 3.5-7 Tim, 1-4 septate; appendages 
3-4; 13-47 X 3.5-7 iim, 1-4 septate; primordial cell 3-6 ^ m diameter, 
tetrahedral (Dyko, 1977). 
Characters in culture 
Conidiophores 218.5 x 2.3 im, branched, septate, Conidiogenous 
cells 23-27 X 4.6 )im, phialidic, ampulliform to cylindrical, terminal, 
occurring singly or in groups up to 3. Conidia tetraradiate, hyaline, 
azcis 69-82.8 x 4.6 pm, 3-6 septate, constricted above basal cell, 
appendages 3-4, 46-57.5 x 2.3 pm, 2-6 septate, constricted at base, 
primordial cell 4.6 lom diameter, tetrahedral. 
Conidiophores 175-640 x 3-4 V®, branched, septate, hyaline, 
sometimes arising from chlamydospores but more frequently from vege­
tative mycelium. Conidiogenous cells 16-30 x 3-8 pm, phialidic. 
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ampullifonn to cylindrical, terminal, occurring singly or in groups 
of up to 3. Conidia tetraradiate, hyaline; axis 40-75 x 6-7 pm, 
3-6 septate, constricted above basal cell; appendages 3-4, 34-72 pm, 
2-6 septate, constricted at base; primordial cell 4-7 vm diameter, 
tetrahedral (Dyko, 1977). 
Cultures attain 27-37 ram in 2% MA in 30 days. Colony discrete 
with white aerial mycelium becoming appressed with age, producing 
masses of spores at the center of the colony, black sclerotia pro­
duced in concentric rings. Colony color cream, colony reverse creajn 
(Fig. 23). 
Distribution in U.S.A. L. pseudofloscula has been reported 
only from North Carolina, New York and Tennessee (Dyko, 1977). This 
species has not been previously recorded for Iowa, 
L. pseudofloscula was collected on leaves of Acer, Ulmus, 
Fraxinus. Quercus. Ostrva. platanus. Populus. Salix and Tilia. 
Seasonal distribution 
In central Iowa this species was found in March, June, August, 
September and November on only a few substrates (Table 16), 
L, pseudofloscula is widely distributed from March and November 
in most of the substrates in northeast Iowa (Table 15), 
The occurrence of this species during the collection months is 
presented in graph 7. 
Lemonniera terrestris. Tubaki. 1958. J. Hattori Bot. Lab. 20; 
165. 
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Lemonniera brachicladia Ingold, 1958. Trans. Brit. Mycol. 
Soc, 41:365. 
Characters 
Conidiophores 195.5-207 x 2.3-4.6 lam, simple to branched, erect, 
septate, hyaline. Conidiogenous cells 16,1-20.7 x 4*6 phialidic, 
terminal, occurring singly or in groups of up to 4» Conidia tetra-
radiate, hyaline; axis 16.1-50.6 x 2.3-6.9 Tim, 1-3 septate, appendages 
3-4, 11.5-50.6 X 2.3-6.9 pm, 1-3 septate, strongly tapering, primordial 
cell 6.9-9.2 ]aa, spherical (Fig. 12). 
Conidiophores 90-600 x 3-4 im, simple to branched, erect, septate 
hyaline, Conidiogenous cells 12-26 x 4-6 pm, phialidic, terminal, 
occurring single or in groups of up to 4« Conidia tetraradiate, 
hyaline, axis 21-61 x 3-8 tm, 1-3 septate; appendages 3-4, 17-55 x 
3-9 i'-m, 1-3 septate, strongly tapering; primordial cell 5-8 pm, 
spherical (Dyko, 1976a, 1977). 
Characters in culture 
Conidiophores 100-207 x 2.3 pm, simple or branched, erect, 
septate, hyaline. Conidiogenous cells 16.1-20 x 4*6 pra, phialidic, 
terminal, simple or in groups of up to 4« Conidia tetraradiate, 
hyaline, axis 16.1-36.8 x 4.6 ya, 1-3 septate; appendages 3-4, 16.1-
34.5 X 4.6 pn, 1-3 septate, strongly tapering; primordial cell 
7-9 pm, spherical, 
Conidiophore 12-500 x 3-4 pm, branched septate, hyaline, some­
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times arising from chlaraydospores but frequently from vegetative 
mycelium, Gonidiogenous cells 15-35 x 3-8 phialidic, terminal, 
singly or in groups of up to U» Conidia tetraradiate, hyaline, 
axis 18-52 X 4-6 m, 1-3 septate; appendages 3-4, 16-78 x 3-6,5 T-im, 
1-3 septate, strongly tapering; primordial cell 5-8 um,spherical 
(Dyke, 1977). 
Cultures attain 27 mm diameter on 2% MA in 30 days. Colony 
effuse, colony color cream buff, colony reverse pale pinkish 
cinns^ ion. Spore production abundant (Fig, 24), 
Distribution in U.S.A. L. terrestris, has been reported from 
Georgia, Iowa, Kentucky, North Carolina and Tennessee (Dyko, 1976a, 
1977). 
L, terrestris occurred on leaves of Acer, Ulmus, Fraxinus, 
Quercus, Platanus, Salix, 
Seasonal distribution 
L, terrestris was found in central Iowa only in May and June 
(Table 17), In northeast Iowa, it occurred from March to May, in 
July, in September and in November (Table 18), 
The occurrence of this species during the collection months is 
presented in graph 3, 
Lunulospora Ingold, 1942, Trans, Brit, Mycol, Soc, 25:409, 
Characters 
Our field observations were based on detached conidia, Conidia 
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hyaline, sigmoid or lunate, aseptate, 46,5 x 4,5 iim. 
Cbnidiophores 4I-I64 % 2-3.4 TM, branched, erect, septate, 
hyaline. Conidiogenous cells integrated, terminal, proliferating 
precurrently, Conidia holoblastic, lunate, hyaline, aseptate; axis 
51-113 X 2.5-6 iim, guttulate, basal appendage 13.5-40 x 1-4 im, 
lateral, backward directed, extending beyond point of origin 
(Anastasiou, 1964; Baxter, 1961, 1964; Crane, 1968; Conway, 1970; 
Dyko, 1977; Petersen, 1962; Sinclair, 1979, Umphlett, 1957 and 
Wolfe, 1971, 1976). 
Characters in culture 
No cultures were obtained of this species from Iowa collections, 
Conidiophores. 100-450 x 2,5-3 branched, erect, septate,-
hyaline, Conidia holoblastic, lunate, hyaline, aseptate,53,3-98^ 4 
X 2,5-4 vra or axis 4O-64 x 2.5-3 )m, aseptate, basal appendage 22-
40 X 1-2 11m (Dyko, 1973, 1977 and Wolfe, 1971, 1976), 
L, curvula was collected only in central Iowa on Quercus and 
Populus, 
L, curvula was collected twice, in March and in May (Table 19). 
This species has not previously been reported from Iowa, 
Scorpiosoorium Iqbal» 1974, Biologia, 20:17, 
Mycelium septate, branched. Conidiophore simple to sparingly 
branched. Conidia holoblastic, terminal, solitary, colorless, 
septate, branched, consisting of a scorpioid main a:d.s and 2-3 lateral 
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branches situated on the main axis by a broad base at different 
levels. The main axis is bent into an obtuse, or a broad, angle at 
the point of juncture of each branch. The lateral branches arise 
in succession from the convex side of the main axis and do not lie 
in the same plane (Iqbal, 1974a). 
The genus contains four taxa: S, angulatum (Ing,) Iqbal and 3, 
gracile (.]hg.) Iqbal, which are cosmopolitan, having been reported 
from Europe, Asia and North America (Dyko, 1977), 8, mjnutim _ 
Iqbal and S, anomalun (Ingold) Iqbal have a limited distribution 
in England and Sweden (Iqbal, 1974; Petersen, 1962), 
Scorpiosporium angulatum, (Ing.) Iqbal, 1974. Biologia 20:20, 
Tricladium angulatum Ingold. 1942, Trans. Brit, Mycol. 
Soc. 25:393, 
Characters 
Our field observations were based on detached conidia, Conidia 
tetraradiate, hyaline; axis 34-94 % 2,3-4.6 lim, appendages 2, 16-75 
x 2,3-4.6 im, 
Conidial axis 30-120 x 2-4 im, appendages 10-70 x 2-6 lira (Dyko, 
1976, 1977; Ingold, 1942; Ranzoni, 1953; Scott & Umphlett, 1963; 
Umphlett, 1957), 
S, angulatum was found on leaves of Acer, Carya, Celtis. Ulmus, 
Fraxinus. Juglans. Ouercus. Platanus, Pooulus, Prunus. Salix, Rhus 
and Tilia. 
Seasonal distribution 
S, angulatum was collected in central Iowa from April to June, 
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in August, in September and in November in almost all substrates 
(Table 20), In northeast Iowa it was collected from March to July, 
in September and October on almost all substrates (Table 21). 
The occurrence of this species during the collection months is 
presented in graph 9. 
Scorpiosporium gracile (Ingold) Iqbal. 1974. Biologia 20:20. 
TricIadium gracile Ingold, 1944. Trans. Brit, Mycol, 
Soc, 27:39-40. 
Characters 
Conidiophores 92 x 2,3 im, simple, erect, septate, hyaline, 
Conidiogenous cells integrated, cylindrical, terminal, Conidia 
holoblastic, tetraradiate, hyaline; axis 103-161 x 2,3-4.6 pm, 3-5 
septate, lateral appendages 2, 30-92 x 2,3-2,5 im, 3-5 septate, 
arising successively 11,5-23 pm apart, unconstricted at origin; 
conidial release by disarticulation at basal septum (Fig, 15), 
Conidiophores 30-62 x 2,5-3. simple, erect, septate, hyaline, 
Conidiogenous cells integrated, cylindrical, terminal. Conidia 
holoblastic, tetraradiate, hyaline; a:d.s 95-225 x 3-6 pm, 3-5 
septate; lateral appendages arising successively 18-20 pm apart, 
unconstricted at origin, conidium release by disarticulation at 
basal point, (Dyfco, 1976a, 1977; Ingold, 1944; Ranzoni, 1953; Scott 
& Umphlett, 1957; Umphlett, 1957; Wolfe, 1971, 1976), 
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Characters in culture 
Cultures attained 17 mm diameter in 2% MA in 30 days, discrete 
appressed with a dense mass of conidia at center of the colony. 
Colony cream color, colony reverse cream color, Conidiophores 115 
X 2,3 im, conidia main axis 69-115 x 2.3-4.6 im, appendages 2, 4-6-
69 X 2,3 im. Separation between arms 18,4-23 nm (Fig, 28). 
S, gracile was found on leaves of Acer, Ulmus, Quercus and 
Salix, 
Seasonal distribution 
S, gracile was collected in central Iowa in March and Hay to 
August (Table 22), in northeast Iowa from March to May and July, 
August and in October (Table 23), 
The occurrence of this species during the collection months is 
presented in graph 10, 
Sigmoidea Crane, 1968, Amer, J, Bot, 55:998, 
The sporogeneous cell may be a lateral phialide sympodially 
proliferating vdth continued conidial production; conidia sigmoid 
to falcate, hyaline, septate; released by rounding off of basal 
septum or by disarticulation of basal septum (Crane, 1968; Dyko, 
1977), The genus include one species, S, prôlifica (Petersen) 
Crane, reported only from the United States (Dyko, 1977). 
Sigmoidea nrolifica (Petersen) Crane, 1968, Am, J, Bot, 
55:998, 
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Flaeellosoora prolifica Petersen 1963. Mycologia 55:570. 
Characters 
Mycelium, hyaline, septate, branched, becoming brown with age, 
Sporogenous cells produced laterally, generally as phialides 11.5 
X 6,9 lira, with conidia produced singly at the apex, or in succes­
sive grovdng points to one side of the scar left by the previous 
terminal conidiura, Conidia, hyaline, elongate, curved or sigmoid, 
multicellular, 96.6 x 4.6 i.mi (Fig. 16), 
Phialides 3.7-12,4 x 1.6-2,7 im, Conidia, hyaline, elongate, 
curved or sigmoid, multicellular, 48.7-111 x 1,3-2.7 pm (Crane, 1968), 
Characters in culture 
Phialides hyaline, lateral l6.1 x 6,9 pn, irregular, Conidia 
hyaline, curved to sigmoid, produced at the same time at different 
levels of the phialid, 80.5 x 2.3 )im. Conidiogenous cells 6-13 x 
2-3 iim, solitary, apparently phialidic but holoblastic, sympodially 
proliferating with continued conidium production (Dyko, 1977), 
Colony attained 17 mm on 2% MA in 30 days. Colony discrete 
with little aerial mycelium. Colony color whitish to cream, colony 
reverse cream. Spore production in culture was abundant (Fig, 27). 
S. prolifica was collected on Quercus, 
Seasonal distribution 
S, prolifica was collected only one time in northeast Iowa in 
October (Table 24). 
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This species has been reported from Maryland by Crane (1968), 
Georgia by Petersen (1962), Alabama by Sinclair (1979) and North 
Carolina by Dyko (1977). 
This species has not been previously recorded for Iowa. 
Tetracladium De V/ildeman. 1893. Ann. Soc. Beige, Microsc, 17:34-. 
Conidiophores branched, erect, septate, hyaline; conidiogenous 
cells integrated, sympodially proliferating; conidia holoblastic, 
tri- to tetraradiate, digitate, with appendages produced successively 
at apex of axis, appendages consist of 2-4. appendages and 1-4 knobs or 
finger like appendages; release by disarticulation of" basal septum. 
The genus is composed of three taxa. T, marchalianum De 
I'/ildenan is cosmopolitan in temperate and tropical habitats, T. 
maxilliformis (Rostrup) Ingold, and T. setigerum (Grove) Ingold 
have only been reported from temperate zones (Dyko, 1977). 
T. marchalianum De Wildeman. 1893. Ann. Soc, Beige. Microsc. 
17:39. 
Characters 
Conidiophores hyaline, simple or branched, 57.5 x 2.3 
Vim wide. Conidia holoblastic, tetraradiate, digitate, hyaline, 
axis 10-41 X 2,3-4.6 Tom, 1-2 septate; 1 knob on apex 
of axis, 2,3-11.5 x 2,3-4-6 pn, appendages 2-3, 16.1-41.4 x 2.3-4.6 
]Œi, 1-2 septate, 1 knob on appendage 4.6-13.8 x 2.3-6.9 pm, 0-1 
septate (Fig. 18), 
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Our observations agree with those of Dyko (1976.a, 1977). 
Petersen (1962), Ranzoni (1953)» Scott & Umphlett (1963) and 
Umphlett (1963). They reported the conidiophore size 20-170 % 1.5 
X 2,5 im, conidia axis 10-52 x 2-5 iin, apex knob 4-14 % 2-9 lun, 
appendages 16,4-55 x 2,6-4,5 lira and knob appendage •4-17 x 2,1-6 
Characters in culture 
Conidiophores 34.5-69 x 2.3, conidial axis 16,1-26,7 x 2.3-4.6. 
Apex knob 4.6-11.5 x 4*6-11.5, appendage 23-34.5 x 2.3, appendage 
knob 9.2-13,8 x 2.3-4.6. The characters in culture observed by 
Dyko (1977) indicate that the conidiophores. range 'from 20-130 x. 2-
2.5 tun, axis 15-28 x 2-4. pjn, apical knob 5-12 x 3-4 Tim, lateral 
appendages 10-28 x 2-25, appendage knob 5-7 x 2.5-3 Tun. 
Colony was 30-38 ran in diameter on 2% malt agax in 30 days. 
Mycelium appressed, colony effuse. Colony color cream, colony re­
verse cream. In some cases, the colonies produced. a , white mass of 
spores at the center. Some cultures produce concentric rings of 
conidiophores and conidia (Fig, 25), 
T, marchalianum was collected from March to November on leaves 
of Acer. Garya, Celtis. Cornus, Ulmus. Fraxinus, Gramineae, Hamanelis 
Junglans, Quercus. Ostrr/a. Platanus, Pooulus. Prunus, Rhus, Salix, 
Sumac and Tilia (Table 21), 
Seasonal distribution 
T, marchalianum in northeast and central Iowa is common through-
a 
out the year (Table 25,26). 
The occurrence of this species during the collection months is 
presented in graph 11, 
Tetrad adium setigerum (Grove) Ingold. 194-2, Trans, Brit, My col. 
Soc, 25:371, 
Cerasterias raphidioides Reinsch var, incrassata, 1838, 
Notarisia 3:512, 
Tridentaria setigera Grove, 1912, J, Bot, 50:16 
Characters 
Conidiophores simple or branched, septate, hyaline, 34-43 % 2,3 
inn, Gonidia holoblastic, tetraradiate, digitate, hyaline, axis 11,5-
4,6 X 2,3-4.6 pm, tapering, 1-2 septate, apical appendages 2, 32,2-
50,6 X 2,3 pm, 2-3 knobs fusiform to elliptical, 2-3 septate, 5-27,6 
X 2,3-4*6 |un (Figs, 14,17). 
The spore size in nature as reported by Conway (1969), Dyko 
(1976a), Petersen (1962), Ranzoni (1953), Scott & Uniphlett (1963) 
and Wolfe (1971) is : axis 18-29 x 3-4 1-®, 2 appendages 24,6-60 x 
2,1-3,7 ym, knobs 2-3, 10,3-19 x 2,3-8 Our measurements agree 
with those previously reported. 
Characters in culture 
Conidiophores 34-43 x 2,3-2,5 t-°> 16,1-34,5 x 2,3 ]am, 
2 appendages,-18-34.-5 X 2,3-4.6 pjn, 2-3 knobs 9-18.4 x 2,3-4,6 p®. 
Colonies attained 39-45 mm diameter on 2% MA in 30 days. Col­
ony appressed with very little mycelium at the center, becoming 
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effuse. Colony color light ochraceous-salmon, reverse light 
ochraceous (Fig, 26), 
The characters in culture (from herbarium material) observed 
by Dyko (1977) indicate that conidiophores are 10-55 % 1.5-2 iim, 
branched, erect, septate, hyaline, Conidiogenous cells integrated, 
terminal, hyaline, proliferating sympodially, Conidia holoblastic, 
digitate, hyaline, axis 3-15 x 2.5-3, 1-2 septate; apical 
appendages 2,14 % 2 im, 1-2 septate, appendage knob 1,8-14. x 2 ;un, 
1-septate. 
T. setigeriun was collected from March to November on leaves o f 
Carva, Ulmus, Fraxinus, Quercus and Tilia. 
Seasonal distribution. 
In central Iowa, T, setigerum was collected from March to June 
and not again until November (Table 27), 
T, setigerum was collected in northeast Iowa in March, May and 
June, and again from September to November (Table 25), 
The occurrence of this species during the collection months is 
presented in graph 12, 
Trisceloohorus Ingold, 1943. Trans. Brit. Mycol. Soc. 26:151. 
Conidiophores simple,.erect, septate, hyaline. Conidia holo­
blastic, terminal branches consisting of an elongated main axis 
continuous with the conidiophore, and elongated secondary branches 
forming a whorl of three branches arising from the lower part of 
the main axis (Ingold, 1943a), 
A3 
Triscelophorus contains 3 taxa: T. acuminata Ilawawi, T» magni-
ficus Petersen, and T, monosporus Ingold, The genus appears to be 
mostly tropical; occurring in temperate regions mostly during the 
summer months (Dyko, 1977). 
Triscelophorus monosporus Ingold, 194-3. Trans. Brit. Hycol. 
Soc. 26:152. 
Characters 
Conidiophores 20-85 x 2,3 ym, simple, erect, septate, hyaline. 
Gonidia holoblastic, tetraradiate, hyaline, axis 4.6-69 x 2.3-4.6 
jjEi, 1-septate, subulate; appendages 3, 36.8-57 x 2,3-4.6 iim, 1-2 
septate, tapered to acute apices (Fig, 13). 
Conidiophores 15-100 x 1,5-2 iim, simple, erect, septate, 
hyaline, Conidiogenous cells integrated, terminal, sympodially 
and precurrently proliferating, Conidia holoblastic, tetraradiate, 
hyaline, axis 24-66 x 2-3.5 l-im, 1-septate, subulate; appendages 3, 
16-36 X 2-5 1-2 septate, constricted at base, tapered to acute 
apices (Dyko, 1976a, 1977; Ranzoni,' 1953; Scott & Umplilett, 1963; 
Umphlett,1957), 
Characters in culture 
No cultures were obtained of this species. According to Dyko 
(1977), the conidiophores 20-600 x 1,5-2.5 pm, simple, erect, 
septate, hyaline. Conidiogenous cells integrated, terminal, 
sympodially and precurrently proliferating, Conidia holoblastic, 
tetraradiate, hyaline ; axis 18-72 x 2,5-4 pn, 1-septate; appendages 
have been reported only from thei 
Varicosporium elodeae Kegel, lyct; 
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3, 13-30 X 1,5-2,5 iim, 1-2 septate, produced successively on basal 
cell of axis, constricted at origin, tapering to acute apices, 
T, monosoorus was collected on leaves of Acer, Ulmus, Juglans, 
and Galix» 
Seasonal distribution • 
In central Iowa T, monosporus, was collected in March and 
April and in July and August (Table 29), In northeast Iowa it 
was present in April and May and in July and August.(Table 30). 
Varicosoorium Kegel, 1906, Ber, Deut, Bot, Ges, 24:213, 
Conidiophores simple, erect, septate, hyaline. Gonidiogenous 
cells terminal, cylindrical to slightly swollen at apex, prolifer­
ating sympodially, conidia holoblastic, multiradiate, with ap­
pendages produced successively predominately on one side of the 
ajcis; appendages constricted at their bases; conidium release by 
disarticulation of basal septum 0yko, 1977), 
The genus contains seven taxa, four are found in north temper­
ate areas and three are reported from Halaya, Two temperate taxa, 
V, trinosus Wolfe and J/, giganteum Crane, and the three tropical 
taxa have been reported only from their type localities, 
Varicosporium elodeae Kegel, 1906, Bent, Bot, Gesell, 24:213-
216. 
Characters 
Conidiophores hyaline, simple, bearing one or more branched 
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spores at or near the tip, Conidia holoblastic, hyaline, multi-
septate, branching occurs in more than one plane and is not restric­
ted to one side of the main axis, Conidia have a main axis 85-115 
X 2,3-3,4 1-ira, 1-3 primsjry lateral branches, 41,4-50,6 x 2,3 Tim, 
Wolfe (1976) reported the conidial main axis 67-121 x 2,7-3,3 
lateral branches 23,4-96,2 x 2,7-3,3 ]im and occasional secondary 
lateral branches 23-57 x 2,7-
Characters in culture 
Conidial axis 62-80.5 x 4.6 lateral branches 11,5-57,5 x 
2.3 and 39.1 x 2,3 
Dyko (1977), reported conidiophores 60-450 x 2,5-3 V™, simple, 
erect, septate, hyaline, Conidiogenous cells, terminal, cylin­
drical to slightly swollen at apex, proliferating sympodially, 
Conidia holoblastic, tri- to multiradiate, hyaline; axis 25-70 x 
2-4 pm, 3-8 septate, lateral appendages 1-5, 14-85 x 2-3 VJn, 2-9 
septate; arising successively, slightly constricted at bases. 
Colony attained 27 mm diameter on 2% MA in 30 days. Colony 
discrete, becoming effuse at borders with white aerial mycelium 
at the center. Colony color white becoming gray at the border, 
reverse black in center with gray border, 
V, elodeae was collected on leaves of Rhus and Ulmus only 
in northeast Iowa, 
Seasonal distribution 
V, elodeae collected tv/ice, in March and in May (Table 31). 
4-6 
This species has hot bpen previously recorded for Iowa, 
The seasonal distribution of the aquatic hyphomycetes has 
been discussed by Bandoni (1972), Dyko (1973), Ingold (1942, 1943b, 
1975a), Iqbal & Webster (1973b) and Muller & Marvanova (1976), 
They agree in considering that a number of different taxa-,reach 
a major peak during the fall (September to November) and a minor 
one during the spring (March to June). They explained the peaks 
in terras of substrate availability, water temperature, water flow, 
pH and competition. However, Dyko (1973) indicated that stream 
flow and stream temperatures did not appear to be a significant 
factor in the occurrence of aquatic hyphomycetes in central Iowa, 
Our results indicate that the aquatic hyphomycete; flora in 
central Iowa was composed of one species which is present all year, 
Tetracladium marchalianum, species which are frequently present, 
jUatospora acuminata, Ancuillospora longissina. A, pseudolongis-
sima. Tetracladium setigerum, Flagellospora curvula, Lemonniera 
pseudofloscula. Scorpiosr)orium angijlatum« S, gracile and occa­
sional species, Heliscus lugdunensis, Lemonniera terrestris, 
Lunulospora curvula, Trisceloohorus monosnorus and GLavarioosis 
aauatica (Table 32), In northeast Iowa, the aquatic hyphomycete 
flora was composed of four species which were present at all sampling 
times, Alatospora acuminata. Angtdllospora longuissima, Lemonniera 
pseudofloscula and Tetracladium marchalianum, species which are 
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frequently present, Anguillospora pseudolongissima. Lemonniera ter-
restris. Tetradadium setigerum, Scorpiosporiun angulatum, S. 
gracile, Glavariopsis aquatica, Heliscus lugdunensis, Triscelo-
phorus aonosporus, and occasional species, Flagellospora cur^ /ula, 
ilnguillosoora gigantea, Articulos-oora tetracladia, Sigmoidea proli-
fica and Varicosporium elodeae. The last four were only present in 
northeast Iowa (Table 33). 
During 1980, the largest number of different taxa occurred in 
May in both central and northeast Iowa, the lowest diversity of 
species in the northeast occurred in November while the low diver­
sity of species in central Iowa occurred in June (Table 34)• 
The most frequent species of aquatic hyphomycetes in central 
Iowa in 1980 were Alatospora acuminata, Anguillospora longissima 
and Tetracladiun marchaiianum (Table 35). These results agree with 
those obtained by Dyko (1973). In northeast Iowa, the most frequent 
species were Alatospora acuminata. Anguillospora longissima, Lemon­
niera pseudofloscula and Tetracladium marchalianum (Table 36), 
Many species were observed in both of the areas studied. 
Alatospora acuminata. Anguillospora longissima. A. pseudolongissima. 
davariopsis aquatica, Flagellospora curvula.. Heliscus lugdunensis. 
Leironniera pseudofloscula. L. terrestris. Tetracladium marchalianum. 
T. setigerum. Scorpiosporium angulatum. S. gracile are common in 
both central and northeast Iowa. Anguillospora gigantea. Articulo-
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spora tetracladia, Sigmoidea prolifica and Varicos'poriuni elodeae 
vere present only in the norteast part of the state ajid Lunulo-
spora curvula was present only in central Iowa, 
The major difference between the aquatic hyphomycete flora 
of central Iowa ten years ago and the present study is the presence 
of Glavariopsis aauatica, Heliscus lugdunensis, Lemonniera nseudo-
floscula and Lunulospora curvula. However, Centrospora angulata 
Petersen and Lenonniera aauatica De Wildeman were not observed, 
Alatospora acuminata, ilnguillospora longissima. A, pseudolongissima, 
Flagellospora curvula, L. terrestris, Scoroiosporium angulatum, _S. 
gracile. Tetradadium marchalianum, T, setigerum and Triscelophorus 
monosporus were observed in 1971-1972 by Dyko (1973) and in the 
present study. 
The difference in number of taxa and the occurrence of indi­
vidual species during the year in collecting sites in central and 
northeast Iowa nay have been influenced by various factors. The 
weather conditions for 1980 were extreme, as indicated by NCAA 
(1980): 
"December closed the year 1980 with precipitation dovm 
15/5 from 1979 and temperatures up nearly 3°. Nine of 
the 1980's twelve months were drier than normal. The 
summer was the hottest in 25 years and April was the 
month vri-th three seasons-winter, spring and summer," 
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The decreased water flow and finally the complete loss of water 
in some of the streams could be one of the factors. These weather 
conditions make a contrast with those reported by Dyko (1973) 
during her survey of aquatic hyphonycetes in 1972, the wettest 
season in history for Iowa. 
In terms of substrate, the leaves of Acer, Populus, Quercus, 
and Salix are the most common substrate for aquatic hyphomycetes 
in the present study (Table 37,38), The conidiophores were pro­
duced in most of the cases on the leaf edges rather than on surface 
or veins. Contrary to Ingold's observations (194-2), the skele-» 
tonized leaves in our study did not support a large aquatic 
hyphomycete flora. The best populations were observed on decomposed 
leaves. 
Two of the characters which help to distinguish the aquatic 
hyphomycetes from other Fungi Imperfect! are the low temperatures 
requirements for growth in culture (10°C) and the slow groirth 
rate. Although the colonies grow on many culture media, the 
best results were obtained in a medium containing 2^  malt. 
The traditional method of lifting a single spore vdth a fine 
needle or a Pasteur pipette mentioned by Ingold 0-942) and 3yko 
(1977) is difficult and tedious. We obtained best results by 
spreading a spore suspension into a water agar streptomycin medium, 
waiting until spore germination had occurred and then transferring 
50 
the germinating spore to a 2% malt agar medium provided with strepto­
mycin. The use of antibiotic is necessary to obtain bacteria free 
cultures. 
The taxonomy of the aquatic hyphonycetes has been based on the 
morphology and morphogenesis of the conidiophores and conidia. 
Large genera as Lemonniera and Tricladim have been ejq^ anded to 
include a number of species with heterogeneous characters. Descals 
et al. (1977) published a taxonomic revision of Lemonniera retaining 
only six species in the genus, Tricladium, which was the largest genus 
and considered by Ingold in 197-4 to be in critical need of revision, 
was emended by Iqbal (1974a). The genus, as interpreted by Iqbal, 
consists of 3 species vâth the remaining species (T. angulatum, 
T. anomalum and T. gracile) transferred to Scomiosporiùm because the 
main aonidial axis is bent away at its juncture with each lateral 
branch, the lateral branches are not constricted at the base and 
the laterals are situated on the main axis by their broad bases 
(Iqbal, 1974a). -This makes the genera Tricladium and Scorr)iost)orium 
more homogeneous and easier to interpret. 
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CONCLUSIONS 
Eighteen species were collected during this study. Eight of 
these, .Anguillosuora gigantea, Articulosoora tetracladia. Glava-
riopsis aauatica, Heliscus lugdunensis. Lemonniera oseudofloscula. 
Lunulospora curvula, oigmoidea prolifica and Varicosporium elodeae. 
have not been previously reported as occurring in Iowa. Ten other 
species were previously reported in the state. 
Four species, .Anguillospora gigantea, i\rticulosPora tetracladia, 
Gigmoidea prolifica and Varicosporium elodeae were collected only 
in the northeast portion of the state. This is the first study of 
aquatic hyphonycetes made in this area. 
The aquatic hyphomycete flora from northeast and central Iowa 
are very similar in species composition. The differences in 
seasonal distribution of this group of fungi in both parts of the 
state may well be a response to the unusual.weather conditions dur­
ing the time of collections. Other undetermined factors may also 
be involved. 
The observation of ŒLavariopsis aquatica, Heliscus lugdu-
nensis, Lemonniera pseudofloscula and Lunulospora curvula, and the 
absence of Gentrospora curvula and Lemonniera aquatica are the 
major differences in species composition of the aquatic hyphomycete 
flora of central Iowa as determined in Dyko's 1971-1972 investigation 
and the present study. 
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APPENDIX A; SEASONAL OCCURRENCE OF AQUATIC HYPHOMYCETES IN CENTRAL 
Aim NORTHEAST IOWA 
Table 1, Seasonal occurrence of Alatospora acuminata on submerged leaves in streams in central 
loua between March and November 1920 
March April May June July August September October November 
Acer X X X X X X 
Garya ^ 
Celtis  ^
Cornus 
Fraxinus % 
Gramineae 
llamamelis 
Juglans X 
Ostrya 
Platanus X 
Populus XX X X 
Prunus 
Quercus X X X X X X X 
Wius 
Salix X X X X X 
Tilia 
irimus 
Unknown 
XX X 
X X X  X  X  
X X X  X  
Table 2 . Seasonal occurrence of Alatospora acuminata on submerged leaves in streams in north­
east loua between March and November 1980 
March April May June July August September October November 
Acer X X X X XXX 
Carya 
Celtis 
Cornus 
Fraxinus X 
Gramineae 
Hamamelis X 
Jup-lans 
Ostrya 
Platanus X XX 
Populus X X 
Prunus 
Quercus X X X X X X X 
Rhus X 
Salix X XX 
Tilia 
Ulmus X XXX XX 
Unknown XX XXX 
Table 3 . Seasonal occurrence of Angillospora gigantea on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Gel bis 
Cornus 
Fraxinus 
Gramineae 
Hamamelis 
JuRlans 
0strya 
PIatanus 
Populus 
Prunus 
Quercus 
lUius 
Salix 
Tilia 
Ulmus 
Unknown 
Table ^ . Seasonal occurrence of Angillospora longuissima on submerged leaves in streams in 
central Iowa between March and November 1980 
Acer 
Carya 
Celtis 
Cornus 
Fraxinus 
Gramineae 
llainamelis 
Juj-ilans 
Osti'ya 
Platanus 
Populus 
Prunus 
Quercus 
Rhus 
Salix 
Tilia 
lllmus 
Unknown 
March April May June July August September October November 
XX XX X 
X 
X X 
X 
X 
X 
X X 
X 
X 
X 
X 
X 
X 
X X 
Table 5, Seasonal occurrence of Anguillospora longuissima on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April Hay June July August September October November 
Acer 
Oarya 
Celtis 
Cornus 
Fraxinus 
Gramineae 
Hamamelis 
Jurdans 
Osbrya 
PIatanus 
Populus 
Prunus 
Quercus 
ItlTUS 
Salix 
Tilia 
111 mus 
Unknown 
X 
X 
X 
X 
X 
X 
X 
Table 6. Seasonal occurrence of Aneuillospora pseudolongissima on submerged leaves in streams 
in central Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Celtis 
Cbrnus 
Fraxinus 
Oramineae 
llamamells 
JuRlans 
Ostrya 
Platanus 
Populus 
Pi-unus 
Quercus 
Rhus 
Salix 
Tilia 
Ulmus 
Unknown 
X 
X 
Table 7. Seasonal occurrence of Anguillospora pseudolonguissima on submerged leaves in streams 
in northeast Iowa between March and November 19#0 
March April May June July August September October November 
Acer XX X 
Oarya 
Celtis X 
Cornus 
Fraxinus 
Gramineae 
llamamelis 
Juglans 
Ostrya 
Plabtuius X 
Populus XX X 
Prunus 
Quercus X X X X X X 
Rhuu 
Salix 
Tilia 
Ulmus XX X 
Unknown X X 
Table 8 . Seasonal occurrence of Articulospora tetracladia on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Celtis 
Cornus 
Fraxinus 
Gramineae 
llamamelis 
Juglana 
Ostrya X 
Platanus 
Populus 
Prunus 
Quercus 
lUuis 
Salix 
Tilia 
Ulmus 
Unknown X 
Table 9 . Seasonal occurrence of Glavarlopsis aquatica on submerged leaves in streams in 
central leva between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Celtis 
Cornus 
Fraxinus 
nramineae 
Uainamelis 
Juglans 
Ostrya 
Platanus 
Populus X 
Pruiius 
Qucrcus 
Rhus 
Salix 
Tilia 
Uliniis 
Unknown 
Table 10, Seasonal occurrence of Clavariopsis aquatica on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Oarya 
Celtis 
Cornus 
Fraxinus 
Gramineae 
llamamells 
Jugions 
Ostrya 
Platanus 
Populus X 
Prunus 
Quercus X X 
Rhus 
Salix 
Tilia 
Ulmus X 
Unknown 
Table 11, Seasonal occurrence of KLagellospora curvula on submerged leaves in streams in 
central Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Garya 
Celtis 
Cornus 
Fraxlnua 
Gramineae 
llamamelas 
Juplans 
Ostrya 
Platanus 
Populus 
Prunus 
Quercus 
Rhus 
Salix 
Tilia 
Ulmus 
Unknown 
X 
X 
X 
X 
X 
X 
X 
X 
Table 12, Seasonal occurrence of Flagellospora curvula on submerged leaves in streams in 
northeast loua between March and November 1980 
March April May June July August September October November 
Acer 
Garya 
Celtis 
(Cornus 
Fraxinus 
firamineae 
llainamells 
Juglans 
Ostrya 
Platanus 
Populus 
Prunus 
Quercus X 
Rhus 
Salix 
Til la 
Ulmus X X 
Unknown 
Table 13. Seasonal occurrence of Heliscus lugdunensis on submerged leaves in streams in 
central Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Geltis 
Cornus 
Fraxinus 
Gi-amineae 
Hamamelis 
JuRlans 
Ostrya 
Platanus 
Populus 
Prunus 
Quercus X 
lUius 
Salix X 
Tilia 
irimus 
Unknown 
Table 14. Seasonal occurrence of Heliscus lugdunensis on submerged leaves in streams in 
northeast Iowa between March and November 1980 
Acer 
Carya 
Geltis 
Cornus 
I'Yaxlnus 
Orainineae 
llaiiiamelis 
Juglans 
Ostrya 
Platanus 
Populus 
Prunus 
Quercus 
Rhus 
Salix 
Tllla 
Iflinus 
Unknown 
March April May June July August September October November 
X X 
X 
Table 15. Seasonal occurrence of Lemonniera pseudofloscula on submerged leaves in streams in 
central Iowa between March and November 1980. 
March April May June July August September October November 
Acer 
Gary a 
Geltis 
Cornus 
Fraxinus 
Gramineae 
llainamclis 
Juglcu>s 
Ostrya 
Platanus X 
Populus 
Prunus 
Quercus X X 
Itlms 
Sallx XX X 
Ti l i a  
U l m u s  X  
U n k n o w n  X X  X 
Table l6 . Seasonal occurrence of T.emonniera pseudofloscula on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer X X X X  X  X 
Garya 
Celtis 
Cornus 
Fraxinus X 
uramineae 
llainamells 
Juglans 
Ostrya X 
Platonus X XX 
Populus X 
Prunus 
Quercus 
lUius 
Salix 
Tilia 
in. mus 
Unknown 
X  X  
X 
X X X  X  
X  X X X  
Table 17. Seasonal occurrence of Lemonniera terrestris on submerged leaves in streams in 
central Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Celtis 
Cornus 
Fraxinus 
Oramineae 
Hainamelis 
Ju plans 
Ostrya 
PI at an us 
Populus 
Pi un us 
Qucrcus 
Rhus 
Salix 
Tilia 
irimus 
X 
X 
X 
Unknown 
Table 18, Seasonal occurrence of Lemonniera terrestris on submerged leaves in streams in 
northeast Iowa between March and November 1980, 
March April May June July August September October November 
Acer X X 
Carya 
Celtis 
Cornus 
Fraxinus X X 
Gramineae 
Hainamelis 
Juglans 
Ostrya 
Platanus  ^
Populus 
Prunus 
Qucrcus XXX X X 
ftlius 
Salix 
Til.ia 
lllmus X X 
Unknown X X 
Table 19. Seasonal occurrence of Lunulospora curvula on submerged leaves in streams in central 
Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Celtis 
Cornus 
Fraxinus 
Oramineae 
llamamells 
Juiglans 
Ostrya 
PI at an us 
Populus X 
Prunus 
Quercus X 
Rhus 
Salix 
Tilla 
lO.mus 
Unknown 
Table 20, Seasonal occurrence of Scorpiosporium angulatum on submerged leaves in streams in 
central Iowa between March and November 1980 
March April Hay June July August September October November 
Acer X X 
Carya X 
Celtis X 
Cornus 
Fraxinus X 
Gramineae 
llamamelis 
JuRlans X 
Ostrya 
Platanus 
Populus X X 
Prunus X 
Quercus X X 
Rhus 
Salix 
Til la X 
in mus X 
Unknown ,x 
Table 21, Seasonal occurrence of Scorpio sporium angulatum on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer X X X ' X 
Gary a 
Celtis 
Cornus 
Fraxinus 
nramineae 
Hamamelis 
Juglans 
Ostrya 
Platanus X 
Populus X X 
Prunus 
Quercus XXX X X 
Rtuis X 
Salix XX X 
Tilia X 
irimus XX XX X 
Unknown XX XX 
Table 22. Seasonal occurrence of Scorpiosporium gracile on submerged leaves in streams in 
central leva between March and November 1980. 
March April May June July August September October November 
Carya 
Celtis 
Cornus 
Fraxinus 
Gramineae 
llajnamelis 
Juglans 
Ostrya 
PIatanus 
Populus 
Prunus 
Quercus x X 
Acer X 
Rhus 
Salix X X 
Tilia 
IE mus 
Unknown 
X 
X 
Table 23. Seasonal occurrence of Scorpiosporium gracile on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July • August September October November 
Acer 
Carya 
Celtis 
Cornus 
Fraxinus 
Gramineae 
Hamamelis 
Juplans 
0strya 
Platanus 
Populus 
Prunus 
Quercus X X 
Rhus 
Salix 
Tilia 
lllmus 
X XX 
X 
Unknown X 
Table 24, Seasonal occurrence of Sigmoidea prolifica on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Celtis 
Cornus 
Fraxinus 
Oramineao 
Hamainelis oj 
vn 
JuF^ lans 
Osbrya 
Platanus 
Populus 
Prunus 
Quercus X 
Rhus 
Salix 
Tilia 
lllmus 
Unknown 
Table 25. Seasonal occurrence of Tetracladium marchalianum on submerged leaves in streams in 
central Iowa between March and November 1980. 
March April May June July August September October November 
Acer X X X X X X X 
Carya X 
Geltis X X X 
Cornus X 
Fraxinus 
Piramineae X 
iiainamells 
Julians X X 
Ostrya X X 
PLatanus X X 
Populus X X X X X X X 
Prunus X 
Ouercus X X X X X X X 
Rhus 
Salix X X X X X X X X X 
Tilia X X X X 
Uliaus X X X X X X 
Unknown X X X X X 
Table 26. Seasonal occurrence of Tetracladium marchalianum oi% submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer X X X X X X X 
Garya X 
Gel bis X 
Gornus 
Fraxinus 
Gramineae 
Hainamelis X 
Jujtlans 
Ostrya 
Platanus X X 
I'opulus X X X X 
Prunus X 
Quercus X X X X X X X X 
Ilium X X X 
Salix X 
Tilia X X 
Ulmus X X X X X X X X 
Unknown X X X X 
Table 27. Seasonal occurrence of Tetracladitun setigerum on submerged leaves in. streams in 
central Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya X X 
Celtis 
Cornus 
Fraxinus X 
Gramineae 
Ilainamells 
Juplans 
Ostrya 
Platanus 
Populus X 
Prunus 
Quercus 
Rhus 
Salix 
'filia 
lllmus X X 
Unknown X X 
Table 28. Seasonal occurrence of Tetracladium setigerum on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Oarya 
Celtis 
Coi-nus 
Fraxinus 
Gramineae 
llainamelis 
Julians 
Os trya 
Platanus 
Populus 
Prunus 
Quercus 
Rhus 
Salix 
Tilia 
Ulmus 
Unknown 
X 
X 
X 
Table 29, Seasonal occurrence of :Triscelophorus monosporus on submerged leaves in streams in 
centrai Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Garya 
Celbis 
Cornus 
Fraxinus 
Gramineae 
llainamelis 
Jugians 
Ostrya 
Platanus 
Populus 
Prunus 
Quercus 
Rhus 
Salix X XX 
Tilla 
lllmus X X 
Unknown X 
Table 30. Seasonal occurrence of Triscelophorus iponosporus on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer X 
Carya 
Gel bis 
Cornus 
Fraxinus 
Gramineae 
llamamelis 
Jnglans X X 
0strya 
Plataiuis 
Populus 
Prunus 
Quercus 
Rhus X 
Salix 
Tllia 
Ulmus 
Unknown X 
Table 31. Seasonal occurrence of Varicosporiiim elodeae on submerged leaves in streams in 
northeast Iowa between March and November 1980 
March April May June July August September October November 
Acer 
Carya 
Celtis 
Cornus 
Fraxinus 
Gramineae 
llamamelis 
Ju'plans 
Ostrya 
PIatanus 
Populus 
Prunus 
Quercus 
Rhus X 
Salix 
'[•ilia 
Ulmus X 
Unknown 
Table 32 . Seasonal distribution of aquatic hyphomycetes in central Iowa collected between 
March and November 1980 
March April May June July August Sept. Oct, Nov, 
Alatospora acuminata X XXXXXX X 
Anguillospora gigantea 
Anguillospora longuissima X XXXXXX X 
Anguillospora pseudolonguissima X X X X X 
Articulospora tetradadia 
Clavariopsis aquatica X 
Flagellospora curvula X XXX X X 
Heliscus lugdinensis X X 
Lemonniera pseudofloscula X XX XX X 
Lemonniera terrestris X X 
Lunulospora curvula X X 
Scorpiosporium angulatum XXX X X 
Scorpiosporium gracile X XXX X 
Sigmoidea prolifica 
Tetracladium marchalianum X XXXX X X XX 
Tetracladium setigerum XXXX X 
Triscelophorus monosporus XX XX 
VariCOsporium elodea 
Table 3 3, Seasonal distribution of aquatic hyphomycetes in northeast Iowa collected between 
March and November 1980 
March April May June July August Sept. Oct, Nov, 
Alatospora acuminata X XXXX X X XX 
Anguillospora gigantea X 
Anguillospora longuissima X XXXX X X XX 
Anguillospora pseudolonguissima XXX X X X 
Articulospora tetracladia X 
Clavariopsis aguatica XXX X 
Flagellospora curvula X X 
Heliscus lugdinensis XXX X 
Lemonniera pseudofloscula X XXXX X X XX 
Lemonniera terrestris XXX X X X 
Lunulospora curvula 
Scorplosporium angulatum X XXXX XX 
Scorpiosporium gracile X XX XXXX 
Sigmoidea prolifica X 
Tetracladium marchalienum X XXXX X X XX 
'fetracladium setigerum X XX XXX 
Triscelophorus monosporus XX XX 
VariCOsporium elodea X X 
95 
Table 34-• Percent of seasonal occurrence of species collected in 
central and northeast Iowa between March and November 1980 
Central Northeast 
March 61.11 
April 38.88 
May 61.11 72.22 
June 55.55 50.00 
July 22.22 50.00 
August 38,88 50.00 
September 33.33 4-4.»4-4 
October 5.50 4-4-.4-4-
November 27.77 55.55 
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Table 3% Frequency of observations of aquatic hyphomycetes from 
central Iowa on submerged leaves collected between March 
and November 1980. 
io times species found 
Total in collections 
Alatospora acuminata 78 17.76 
•Anguillospora gigantea — — 
Anguillospora longissima 115 26,19 
Anguillospora pseudolongissima 25 5,69 
Articulospora tetracladia — 
davariopsis aquatica i 0,22 
Flagellospora curvula 2^  5.4.6 
Heliscus lugdinensis 2 0,4.5 
Lemonniera pseudofloscula 20 4-,55 
Lemonniera terrestris 4 0,91 
Lunulospora curvula 2 0,4.5 
Scorpiosporum angulatum 17 3,87 
Scorpiosporum gracile 25 5,69 
Sigmoidea prolifica __ 
Tetracladium marchalianum 2.12 25,51 
Tetracladium setigerum ]_o 2,27 
Triscelophorus monosporus 4 0,91 
Varicosporiuni elodea 
439 
Total species found at this site 
Total collections 27 
97 
Table 36, Frequency of observations of aquatic hyphomycetes from 
northeast Iowa on submerged leaves collected between 
March and November 1980 
% times species found 
Total in collections 
Alatosnora acuminata 137 19.51 
Anguillospora gigantea 4 0.56 
Anguillospora longissima 118 16,80 
Anguillospora ps eudolongis sima 37 5.27 
Articulospora tetracladia 2 0,28 
davariopsis aauatica 9 1,28 
Flagellospora curvula 4, 0,56 
Heliscus lugdinensis 6 0,85 
Lemonniera pseudofloscula 85 12,10 
Lemonniera terrestris 29 4,13 
Lunulospora curvula — 
Scorpiosporum angulatum 3 6  5,12 
Soorpiosporum gracile 43 6,12 
Sigmoidea prolifica 1 0,14 
Tetracladium marchalianum 163 23,21 
Tetracladium setigerum 20 2,84 
Triscelophorus monosporus 6 0,85 
Varicosporiura elodea 2 0,28 
702 
Total species found at this site 17 
Total collections 27 
Table 37, Seasonal occurrence of leaves of woody species collected in central Iowa between March 
and November 1980 
March April May June July August September October November 
Acer X X X X X X X X X 
Carya X X 
Celtis X X X 
Cornus 
Fraxinus x  X 
Gramineae X 
Hamamelis 
Juglans X X 
Ostrya X X 
Platanus X X 
Populus X X X X X X X X X 
Prunus X X 
Quorcus X X X X X X X X X 
Rhus x  X 
Salix X X X X X X X X X 
Tilia X X X X 
Ulmus X X X X X X X X X 
Unknown X X X X X 
Table 3B, Seasonal occurrence of woody species collected in northeast Iowa between March and 
November 1980 
March April May June July August September October November 
Acer X X X X X X X X X 
Carya X 
Celtis X 
Cornus X 
Fraxinus X X X 
Gramineae 
Ifamamelis X 
Juelans X X 
Ostrya X 
Platanus X X X X 
Poi)ulus X X X X X X X X X 
Prunus X 
Quorcus X X X X X X X X X 
Rluis X X X X 
SaLlx X X X X X 
Till a X X X 
IJlmus X X X X X X X X X 
Unknown X X X X X X 
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APPENDIX B: FREQUENCY OF AQUATIC HÏPHOMYCETES IN CENTRAL AND 
NORTHEAST IOWA 
CENTRAL IOWA: 
NORTHEASTERN IOWA: 
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Graph 1. /ilatospora acuminata 
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Graph 4., Clavariopsis aquatica 
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Graph 5. FlaRellospora curvula 
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Graph 6, Heliscus lu^ diinensis 
N  
Graph 7 
# 
9 
V 
15 
T 
I 
M 
E 
S 10 
O 
B 
S 
E 
R 
V 
E 5 
D 
9 
« 
» 
I 
t 
» 
t 
K 09 
t 
t 
f 
I 
# 
I 
# 
# 
'jÊmi 
M M 
Graph 
J J A 
M O N T H S  
Lemonniera terrestric 
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Graph 11. Tetracladiiim marchalianum 
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Graph 12. Tetracladium setiFcerum. 
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APPENDIX G; PHOTOGRAPHS OF AQUATIC HYPHOMYCETES IN CENTRAL AND 
NORTHEAST IOWA 
Spores of aquatic hyphomycetes germinating on agar. 
Fig. 1. Ang'-dllos-cora longissina 
Fig. 2. ScorDiosroriun graciles 
Fig. 3. Tetracladiuir. aarchalianun 
ll^ b 
WÊ 
Gonidi-a and conidiophores ; 
Fig, L, .^ nguillos-Qora gigar.tea. 
Fig. 5. .'Insuillosrora lor.sissima 
Fig, 6, Ancuillospora oseudolongissima 

Heliscus lugdunensis 
Fig. 7. Mycelium, oonidiophores and ccnidia 
Fig, 3, Gonidiophcre and ccnidiun 
Fig. 9. Gonidia 

Conidia ar-d conidiophores 
Fig. 10, Clavarioosis aauatica 
Fig, 11, Lemcnniera r-seudofloscula 
Fig. 12, Lenonniera terrestris 
Fig, 13, Triscelophorus monosoorus 
1 1 7 b  
Conidia and conidiophores 
Fig. 14., Tetracladium setiçeruni 
Fig. 15. Scoraios-poriua gracile 
Fig. 16. oigmoidea orolifica 
Fig. 17. Tetracladiun setizerun 
Fig. 13. Tetracladiun aarchalianum 
Fig. 19. Clavario-csis aouatica 
11 Ph 
Single spore cultures 
Fig. 20. Anraillospora gigantea 
Fig. 21. Alatosoora acuminata 
Fig. 22. Glavariocsis aauatica 
11.9b 
Single spore cultures 
Fig. 23. Lecmoniera pseudofloseula 
Fig, 2i. Lemmoniera terrestris 
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% 
Single spore cultures 
Fig. 25. Tetracladium m&rch&lianum 
Fig. 26. Tetracladiua setizer^ a 
Fig. 27. Signoidea prolifica 
Fig, 28. ScorsiosDorium gracile 
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